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METHOD AND DEVICE FOR THE ALIGNMENT AND LOCATION 



OF A SAMPLE SUCH AS TABLETS. PILLS OR TABLETTES 
Technical area: 

5 The invention relates to a method for aligning and moving a test specimen such 
as, for instance, tablets, pills, lozenges or tabs, which are cambered or rounded 
on at least one of their main surfaces and are thus able to execute rocking 
oscillations starting from a resting position, in order to carry out another process 
step such as a hardness test, involving the test specimen, making use of two 

10 jaws arranged opposite from each other and movably relative to each other, 
whereby the movable pressing jaw pushes the test specimen forward on a guide 
segment towards the stationary counter-jaw until the test specimen makes 
mechanical contact with the counter-jaw, so as to initiate the further process 
step involving the test specimen, according to the generic part of Claim 1. The 

15 invention likewise relates to a device for performing the method, according to 
the generic part of Claim 6. 

State of the art: 

\A/ithin the scope of quality control in the production of tablets, pills or lozenges, 
20 but also in the production of tablets in the detergent industry, there is a need to 
determine the mechanical-physical properties of such articles such as, for 
example, their weight, dimensions, disintegration time in a medium and 
hardness. For this purpose, tablet testing systems are known that examine 
several tablets from a production cycle in terms of these properties. Tablets 
25 from a batch are removed from a storage container one at a time and conveyed, 
for example, by means of a transport star or a conveyor belt from one 
measurement station to the next. As a rule, the periphery of such a transport 
star has 24 chambers that each serve to receive a tablet test specimen one at a 
time. First of all, a weighing procedure is carried out; this is followed by a 
30 measuring device for determining the dimensions of the test specimen, and then 
followed by a hardness tester. The interaction of the individual stations as well 
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as the storage and transmission of the measured results are implemented by 
software and by a central computer unit. 

The hardness of a test specimen is normally measured in a fine-resolution load 
5 cell that has a pressure piston and a counter bearing, namely, a stationary 
counter-jaw and a movable pressing jaw. The test specimen is conveyed in the 
area between the counter-jaw and the movable pressing jaw on a guide 
segment, whereby the test specimen is preferably in contact with the counter- 
jaw. The pressing jaw is now moved by means of a stepping motor against the 

10 counter-jaw and against the test specimen lying in front of said counter-jaw. The 
force being exerted by the pressing jaw with each step of the motor is measured 
and recorded, said force being constant and very small, as long as the counter- 
jaw is not touching the tablet or when it is just pushing it over the guide segment 
without the counter-pressure of the counter-jaw. Once the pressing jaw presses 

IS the test specimen against the counter-jaw, the force exerted by the pressing jaw 
increases with each step of the stepping motor until the test specimen breaks 
apart. The force employed to break it apart is recorded and this serves as a 
measure of the hardness of the test specimen. The abrupt drop in the force 
employed by the pressing jaw in breaking apart the test specimen serves as a 

20 termination condition for ending the measurement. The pressing jaw is retracted 
to its starting position and the next test specimen can be tested. 

WO 98/53298 describes such a device for performing hardness tests, which 
comprises a testing table for receiving the test specimen as well as a pressure 

25 piston that can be moved linearly and a counter-bearing, which are arranged 
above the testing table and which can be moved towards each other. The test 
specimen is located between the pressure piston and the counter-bearing, 
whereby the force employed in pressing the pressure piston and the counter- 
bearing against each other or a parameter that is proportional to said force can 

30 be measured by means of a force-measuring device and the hardness of the 
test specimen is determined on this basis. 
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However, test specimens that have at least one cannbered or rounded main 
surface, for example, that have a lens-shaped design, tilt when they are pushed 
by means of the pressing jaw and, while they are being pushed further forward, 
they end up between the pressing jaw and the counter-jaw in such a tilted 
5 position that, when the test specimen is in this tilted state, no informative 
hardness test can be carried out; it could even happen that the test specimen 
might become positioned upright between the jaws. However, in order to 
determine the diameter of a test specimen and in order to carry out a hardness 
test, a test specimen has to lie horizontally on the guide segment, because only 
10 the force measured in this position is informative in a hardness test and is 
approved, for example, in the pharmaceutical sector. 

DE 196 54 612 C2 describes a method and a device for checking tablet 
parameters, which has a vibrator that serves to place the tablet in a defined and 
stable position with respect to its center of gravity so that the tablet height can 
be measured. This is supposed to ensure that the height and thickness of the 
tablet - irrespective of its shape - can be measured by means of the known 
methods. The vibrator consists of two horizontally arranged and coupled plates, 
whereby the tablet is positioned on the upper plate in order to carry out the 
measurements while the lower plate executes the vibrating motions, which are 
then transmitted to the upper plate. 

U.S. Pat. No. 4,393,717 describes a tablet testing device which, for purposes of 
transporting the tablets, has a V-shaped and inclined trough that is coupled to a 
vibrator in order to transport the tablets through the trough one at a time. 

DE 35 41 672 A1 describes a device on packaging machines for purposes of an 
orderly feed and placement of small parts that are to be packaged such as, for 
example, tablets, tabs and lozenges, said device having two pushing elements 
30 that are movable with respect to each other and that cross paths. The pushing 
elements are at times made to vibrate in order to facilitate the alignment and 
placement of the small parts in correspondingly shaped recesses in the pushing 
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elements. The lower of the two pushing elements can execute an advancing 
movement in order to put the small parts into fitting positions for purposes of 
packaging them. 



Technical objective: 

The invention is based on the objective of creating a method and a device of the 
above-mentioned type with which it is also possible to measure the diameter of 
a test specimen that has at least one cambered or rounded main surface, for 
example, that has a lens-shaped design, and to perform a hardness test on the 
test specimen and to push the test specimen or to push it over, a process in 
which tilting of the test specimen should be ruled out. 

Disclosure of the invention as well as of its advantages: 

The achievement of the objective of the method according to the invention 
15 consists in the fact that, while carrying along the test specimen, the advancing 
movement of the movable pressing jaw in the direction of the stationary counter- 
jaw is continuously interrupted, and the pressing jaw retreats and advances, 
whereby the advancing and retreating movement of the pressing jaw is small 
relative to its total advancing distance with respect to the counter-jaw, but all in 
20 all, the pressing jaw moves towards the counter-jaw while each time carrying 
along the test specimen by the small advancing distance and releasing the test 
specimen by retreating, so that the test specimen oscillates back into its resting 
position and then the pressing jaw starts up again to push in the direction of the 
counter-Jaw until the test specimen has reached the counter-jaw, or else the 
25 stationary counter-jaw and/or the guide segment are made to oscillate during 
the advancing movement of the movable pressing jaw in the direction of the 
stationary counter-jaw, said oscillations acting on the test specimen so that, 
during the advancing movement of the pressing jaw, the test specimen executes 
a rocking and/or vibrating oscillation that continuously causes the test specimen 
30 to oscillate back into the resting position or allows it to oscillate around said 
resting position until the test specimen has reached the counter-jaw and the 
oscillation of the test specimen is stopped by the stationary counter-jaw. This 
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forward and backward movement of the movable pressing jaw in the direction of 
the stationary counter-jaw is carried out until the test specimen is just touching 
the stationary counter-jaw. Now, first of all, the diameter of the test specimen 
can be determined and subsequently, for example, the hardness test can be 
5 carried out and the test specimen can be broken apart. 

The method according to the invention has the outstanding advantage that now. 
the measurement of the diameter as well as the performance of a hardness test 
are possible with a test specimen that has at least one cambered or rounded 

10 main surface, for example, that has a lens-shaped design. The working method 
ensures that the test specimen lies horizontal, at the latest when it comes to lie 
against the counter-jaw, for purposes of determining the diameter or performing 
the hardness test; tilting is ruled out, at least at this point in time. As a matter of 
principle, the horizontal alignment of the test specimen can be achieved by 

15 moving the pressing jaw back and forth or else by vibrating the counter-jaw 
and/or the guide segment. 

In another advantageous embodiment of the invention, the movable pressing 
jaw pushes the test specimen along in front of it while, if applicable, tilting the 
20 test specimen until the latter reaches the stationary counter-jaw, after which the 
movable pressing jaw retreats until the test specimen has oscillated into its 
resting position, and subsequently the pressing jaw moves once again in the 
direction of the stationary counter-jaw in order to initiate the hardness test. 

25 Moreover, the docking of the test specimen at the stationary counter-jaw can be 
monitored by means of a video camera that emits a signal at the time of the 
docking which serves to control the electric motor that drives the movable 
pressing jaw. In another embodiment of the method, during its advancing 
movement in the direction of the stationary counter-jaw, the movable pressing 

30 jaw executes vibrations in the direction of its longitudinal axis back and forth 
relative to the counter-jaw, said vibrations being superimposed upon the 
advancing movement of the pressing jaw. 
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A device of the type described above for performing the method consists in the 
fact that the pressing jaw, with a continuous interruption of its advancing 
movement, can be moved back and forth along small advancing and retreating 
distances relative to its total advancing distance with respect to the counter-jaw, 
5 but all in all, it is able to move towards the counter-jaw while carrying along the 
test specimen by the small advancing distance and releasing the test specimen 
by retreating, until the test specimen has reached the counter-jaw, or else the 
stationary jaw and/or the guide segment can be made to oscillate around a 
resting position during the advancing movement of the movable pressing jaw in 

10 the direction of the stationary jaw by means of an oscillation generator, said 
oscillations acting on the test specimen so that, during the advancing movement 
of the test specimen, it is also able to execute a rocking and/or vibrating 
oscillation. Thus, as a matter of principle, both embodiments are possible, 
namely, that the pressing jaw moves back and forth, but in the sense of a back- 

IS wards and forward movement that is superimposed upon the advancing 
movement of the pressing jaw, or else the counter-jaw and/or the guide 
segment vibrate. 

The movable pressing jaw as well as a load cell attached to it to create a 
20 hardness tester are arranged on a carriage that can be moved on a stationary 
guide rail and that can be moved back and forth by means of an electric 
stepping motor as well as by a drive gear by small advancing and retreating 
distances relative to its total advancing distance with respect to the counter-jaw. 

25 Above the stationary counter-jaw, there is a video camera for monitoring the 
docking of the test specimen at the stationary counter-jaw, said camera 
generating an electric signal that serves to influence the electric motor. 

The method and the device for aligning and moving a test specimen such as, for 
30 instance, tablets, pills, lozenges or tabs, which are cambered or rounded on at 
least one of their main surfaces and are thus able to execute rocking oscillations 
starting from a resting position, in order to carry out another process step such 
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as a hardness test or a pushing over procedure, involving the test specimen, 
having a movable pushing jaw for moving the test specimen on a guide segment 
so as to initiate the further process step involving the test specimen, can also be 
used separately from a hardness testing procedure and can be configured for 
S this purpose, for example, if a test specimen with such a shape is to be pushed 
over horizontally. In this case, there is a pushing jaw that, with a continuous 
interruption of its advancing movement, can be moved back and forth along 
small advancing and retreating distances relative to its total advancing distance, 
but all in all, while each time carrying along the test specimen on the guide 

10 segment by the small advancing distance and releasing the test specimen by 
retreating, can be moved until the test specimen has reached the desired place. 
Or else the guide segment can be made to oscillate around a resting position 
during the advancing movement of the movable pushing jaw by means of an 
oscillation generator, said oscillations acting on the test specimen so that the 

IS test specimen is also able to execute a rocking and/or vibrating oscillation 
during the advancing movement of the movable pressing jaw and the jiggling 
movement of the test specimen is only stopped by the stationary counter-jaw. 

Brief designation of the drawing in which the following is shown: 
20 Figure 1 a schematic general view of a hardness test device 

Figure 2 a top view of Figure 1 

Figure 3af the movement of the movable pressing jaw relative to the 

stationary counter-jaw 
Figures 4 and 5each a view of a hardness testing device with a vibrator that 
25 causes the vibration of the counter-jaw and/or the guide 

segment on which the test specimen is located. 

Preferred embodiment of the invention: 

According to Figures 1 and 2, by way of an example, a hardness testing device 
30 for test specimens such as tablets, pills, lozenges or tabs is shown, consisting of 
a plunger 1 that has a pressing jaw 2 on its front end and that has a vertically 
upright pushing surface 4. The back end of the plunger is connected to a load 
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cell 8 that has an electric connection line 18, whereby the load cell 8 according 
to Figure 2 is attached to a crossbeam 20. The plunger 1, together with the load 
cell 8, is mounted on a carriage 10 that can be moved on a stationary guide rail 
9 lengthwise in the direction of the longitudinal axis 36 of the plunger 1. The 
S front section of the guide rail 9 also has a holding part 17 to which a guide 
segment 6 and a counter-jaw 3 with a vertical face wall 5 are attached. Thus, 
the counter-jaw 3, the guide segment 6, the holding part 17 and the guide rail 9 
are at rest relative to the carriage 10 and thus to the plunger 1 . 

An electric motor 15, which is preferably a stepping motor, is attached to the 
guide rail 9 in a suitable manner by means of a plate 16 and screws 19 and, via 
a toothed wheel 13 and a toothed belt 14, said motor drives another toothed 
wheel 12. This toothed wheel 12 is connected via a carrier 1 1 to the carriage 10 
or to the crossbeam 20; via the carrier 11, the carriage 10 is moved forward or 
backward on the guide rail 9 when the toothed wheel gear rotates forward or 
backward. In this manner, the pressing jaw 2 moves over the guide rail 6 
towards or away from the counter-jaw 3. 

Figure 3a-f shows a lens-shaped test specimen 7 on the guide segment 6 
20 between the stationary counter-jaw 3 and the movable pressing jaw 2; the test 
specimen 7 in Figure 3a lies horizontal in its resting position. Now, according to 
Figure 3a, the pressing jaw 2 moves in the direction indicated by the movement 
arrow 31 towards the counter-jaw 3, carries the test specimen 7 along and tilts 
it. Then the pressing jaw 2 moves according to Figure 3c in the direction 
25 indicated by the movement arrow 32 back by a short path so that the test 
specimen 7 can oscillate back into its resting position. Now the pressing jaw 2 
moves once again in the direction of the indicated by the movement arrow 31 
according to Figure 3d up to the test specimen, pushes and tilts it again, 
whereby the pressing jaw 2 moves close to the opposite counter-jaw 3. 
30 According to Figure 3e, the pressing jaw moves back again by a short path 
length so that the test specimen 7 can oscillate back into its resting position 
again and either already touches or almost touches the face wall 5 of the 
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counter-jaw 3. The short path length by which the pressing jaw 2 has to retract 
so that the test specimen 7 can assume its resting position again is defined by 
the cosine of the positioning angle of the test specimen 7. As soon as the test 
specimen has assumed its horizontal position shown in Figure 3e, the pressing 
5 jaw 2 according to Figure 3f once again advances towards the counter-jaw 3 in 
the direction indicated by the movement arrow 31, whereby the diameter of the 
test specimen 7 (as a function of the pressure increase) is measured merely by 
clamping the test specimen between the jaws. When the pressing jaw 2 
advances further toward the counter-jaw 3, the hardness test of the test 
10 specimen 7 is initiated until said test specimen breaks apart. 

I 

Thus, while carrying along the test specimen 7, the advancing movement of the 
movable pressing jaw 2 in the direction of the stationary counter-jaw 3 is con- 
tinuously interrupted and the pressing jaw 2 retreats and advances, whereby the 

IS advancing and retreating movement of the pressing jaw 2 is small relative to its 
total advancing distance with respect to the counter-jaw 3; but all in all, the 
pressing jaw 2 moves towards the counter-jaw 3 while each time carrying along 
the test specimen 7 by the small advancing distance and, each time, releasing 
the test specimen by retreating, so that the test specimen oscillates back into its 

20 resting position and then the pressing jaw 2 starts up again to push in the 
direction of the counter-jaw 3. 21 until the test specimen 7 has reached the 
counter-jaw 21. This forward and backward movement of the movable pressing 
jaw 2 in the direction of the stationary counter-jaw 3 is carried out until the test 
specimen 7 is just touching the stationary counter-jaw 3. 

25 

Figures 4 and 5 show two embodiments in which the pressing jaw, while it is 
advancing, does not execute any superimposed backward and forward 
movements relative to the horizontal alignment of the test specimen 7. On the 
contrary, the stationary jaw 21 and/or the guide segment 34 are made to 
30 oscillate during the advancing movement of the movable pressing jaw 2 in the 
direction of the stationary counter-jaw 21 by means of a vibrator 24, 27 or other 
vibrating mechanism, said oscillations acting on the test specimen 7 so that, 
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during the advancing movement of the pressing jaw 2, the test specimen is, in 
fact, tilted at the beginning at the moment when the advancing movement starts, 
but it also executes a rocking and/or vibrating oscillation or jiggling movement 
that continuously causes the test specimen 7 to oscillate back into its resting 
S position or allows it to oscillate around said resting position until the test 
specimen 7 has reached the counter-jaw 21 and the oscillation of the test speci- 
men 7 is stopped by the stationary counter-jaw 21 . 

The vibrators 24, 27 each have a plunger 30 that engages below the guide 
segment 34 close to the counter-jaw 21 and it transmits its oscillations to the 
counter-jaw 21 and/or to the guide segment 34. As a result, the test specimen 7 
makes a jiggling movement until it reaches the vertical face wall 22 of the 
counter-jaw. 

15 The vibrator shown in Figure 5 is an electromagnetic vibrator 27 that has an 
electromagnet 28 for purposes of generating the vibration, which is restored by 
means of a return spring 29. Above the jaws 2, 21 and especially in the area of 
the counter-jaw 21, there can be a video camera 35 for visually monitoring the 
docking or approach of the test specimen 7 to the counter-jaw. An acquired 

20 optical signal is converted into an output signal which can be used for driving 
and influencing the electric motor 15 (Figure 1). 

Industrial applicability: 

The invention is especially suitable for use in tablet testing stations where lens- 
25 shaped or cambered or oval tablets or pills or lozenges or tabs are to be 
measured and tested in terms of various tablet or tab parameters such as 
hardness, height or diameter and others. The special usefulness of the method 
lies in the fact that now the measurement of the diameter as well as well as the 
performance of a hardness test are possible with a test specimen that has at 
30 least one cambered or rounded main surface, for example, that has a lens- 
shaped design. The working method ensures that the test specimen lies 
horizontal, at the latest when it comes to lie against the counter-jaw for 
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